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Description 

[0001 ] The present invention relates to a braking con- 
trol method for agricultural tractors, in particular of the 
kind defined in the preamble of claim 1 . 
[0002] In conventional tractors, the wheels are con- 
nected to the chassis without the interposition of sus- 
pension units. In contrast to road vehicles, it is conse- 
quently not possible to detect the loads on the axles and 
it is therefore necessary to use a fixed distribution of 
braking between the axles of the tractor. Moreover, trac- 
tors are subject to very great variations in the loads on 
the axles; there are situations in which, with tools en- 
gaged on the front hoisting device, the maximum load 
is on the front axle; in other situations, the maximum 
load bears on the rear axle, for example, when a heavy 
tool is fitted on the rear hoisting device, leaving the front 
axle almost completely unloaded. 
[0003] In this situation, with a fixed distribution of the 
braking capacity between the front axle and the rear ax- 
le, the braking distance cannot be minimized. 
[0004] On the other hand, the use, on agricultural trac- 
tors, of anti-locking systems of the type developed for 
road vehicles would not be entirely satisfactory. In fact, 
the particular working conditions of agricultural tractors 
require from the braking control system more elaborate 
functions than those of road vehicles ABS systems. 
[0005] DE-A-42 24 887 discloses a braking control 
method of the initially defined kind for an industrial or 
agricultural motor vehicle. According to this system, an 
electric or electronic control unit selectively brakes only 
the rear wheel on the inside of a bend when a predeter- 
mined steering angle is exceeded. 
[0006] US-A-5 531 512 discloses a brake system for 
a motor vehicle, capable of selectively braking single or 
multiple wheels and applicable also where several 
wheels on each side of the vehicle are to braked by ac- 
tuation of a brake pedal. 

[0007] The object of the present invention is to provide 
a braking control method for agricultural tractors which 
enables the braking to be distributed correctly on the ax- 
les of the tractor preventing the wheels from locking in 
any load conditions and which, in addition, also assists 
the operator in carrying out complex operations requir- 
ing a precise control of the braking. 
[0008] According to the present invention, this object 
is achieved by a braking control system having the main 
features defined in Claim 1 . 

[0009] Further characteristics and advantages of the 
present invention will become clear in the course of the 
following detailed description, given purely by way of 
non-limiting example, with reference to the appended 
drawings, in which: 

Figure 1 is a diagram showing the layout of the elec- 
trical-electronic portion of a system operating ac- 
cording to the method of the present invention, 



Figure 2 is a diagram showing the layout of the hy- 
draulic portion of the system sperating according to 
the invention, and 

5 Figure 3 is a schematic plan view showing the turn- 
ing behaviour of a tractor provided with a system 
operating according to the invention. 

[001 0] With reference to the drawings, an agricultural 
10 tractor, schematically indicated 10, has a pair of rear 
wheels 12 and a pair of front, steering wheels 14. As is 
normally the case with agricultural tractors, the wheels 
12, 14 are connected to the chassis 16 rigidly, that is, 
without the interposition of suspension units. The tractor 
1 0 may have only rear-wheel drive or may be of the type 
with four driving wheels. In the latter case, a mechanism 
is normally provided for setting two- or four-wheel drive. 
[001 1] As shown in Figure 2, each wheel 12, 14 is as- 
sociated with a respective brake 1 8, for example, a disc 
brake, each of which has a hydraulically-operated actu- 
ator 20 which, in the case of disc brakes, is constituted 
by a calliper. The actuators 20 of the brakes 1 8 are sup- 
plied by respective hydraulic lines 22 which are connect- 
ed to a hydraulic braking-control unit 24. The hydraulic 
unit 24 is connected to an operating pedal 26 by means 
of which the operator can modulate the braking. The 
pedal 26, as is usual on agricultural tractors, is prefera- 
bly double to allow the operator to operate the braking 
of the right- and left-hand wheels independently. 
[0012] The hydraulic control unit 24 comprises four 
electro-hydraulic actuators of generally known type (not 
shown) which enable the braking pressures of the indi- 
vidual wheels 12, 14 to be varied relative to the refer- 
ence value set by the operator by means of the pedal 
26. In particular, the electro-hydraulic actuators enable 
the braking pressures of the individual wheels 12, 14 to 
be both increased and decreased independently. The 
electro-hydraulic actuators of the hydraulic unit 24 are 
operated by an electronic control unit 28 in accordance 
with the logic which will be described below. The hydrau- 
lic control unit 24 also includes a pressure transducer 
30 which gives the control unit 28 a signal indicative of 
the fact that a braking command has been given. 
[0013] With reference to Figure 1 , each wheel 12, 14 
is associated with a respective speed sensor 32, for ex- 
ample, of the phonic-wheel type. Each speed sensor 32 
comprises a toothed wheel 34 fixed to the respective 
wheel 12, 14 and an electromagnetic transducer 36 fac- 
ing the wheel 34. The transducers 36 provide the elec- 
tronic control unit 28 with electrical signals indicative of 
the instantaneous speeds of rotation of the individual 
wheels 12, 14. ■ 

[0014] The braking control system according to the 
present invention also includes a sensor 38 for providing 
the control unit 28 with an electrical signal indicative of 
the speed of the tractor 10 relative to the ground. The 
sensor 38 may be a radar sensor, for example, of the 
type with the cod C45640-3081B, produced and mar- 
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keted by the company DICKEY-JOHN (registered trade 
mark). The electronic control unit 28 is preferably asso- 
ciated with a switch 40 which enables the operator to 
select activation or exclusion of the braking control sys- 
tem. 

[0015] In addition to the braking control functions 
which will be described below, the system according to 
the invention enables the turning radius of the tractor to 
be controlled and reduced, particularly during manoeu- 
vring in fields. For this purpose, the system is equipped 
with a steering-angle sensor 42 which is associated, for 
example, with the steering wheel 44, and which can pro- 
vide the control unit 28 with data relating to the direction 
of steering and the amplitude of the steering angle set 
by the operator by means of the steering wheel 44. In 
the case of tractors with disengageable four-wheel 
drive, a sensor 46 which indicates to the control unit 28 
whether the tractor is operating with two or four driving 
wheels is preferably provided. Finally, the system ac- 
cording to the invention may have a switch 48 for setting 
the type of steering to be put into operation. More pre- 
cisely, the operator can select, by means of the switch 
48, steering with the minimum possible turning radius 
and with locking of the wheels on the inside of the bend, 
or steering which takes place with the greatest possible 
braking of the wheels on the inside of the bend, but with- 
out ever achieving locking thereof. 
[0016] The operation of the system described above 
will now be explained in detail with reference to the in- 
dividual functions controlled by the electronic unit 28. 
[0017] The first basic function of the system according 
to the invention is that of an anti-locking system with au- 
tomatic distribution of the braking to the axles of the trac- 
tor. It will be assumed that the tractor is moving along 
the road and that it is necessary to brake hard owing to 
a dangerous situation. In these conditions, the operator 
applies a braking force to the pedal 26, activating the 
braking system. The braking force applied by the oper- 
ator corresponds to a reference value set for the braking 
pressure acting on the brakes 18, 20. The pressure 
transducer 30 supplies to the electronic control unit 28 
a signal indicating that the braking system is activated. 
The control unit 28 then starts to read the speed of each 
wheel, supplied by the sensors 32. If an axle reaches 
the locked condition, the electronic unit 28 gives the hy- 
draulic unit 24 a command to reduce the braking pres- 
sure to the brakes of that axle. If a single wheel is locked, 
the control unit 28 reduces the pressure solely of that 
wheel. The system reestablishes the braking pressure 
set by the operator as soon as the wheel or axle is re- 
leased. 

[0018] The system thus operates like a normal ABS 
for vehicles, preventing the wheels from locking and 
maximizing the braking effect, since the coefficient of 
rolling friction is greater than that for sliding. This takes 
place regardless of the conditions and distribution of the 
load on the axles of the tractor. The braking load is thus 
distributed to the axles of the tractor automatically, ow- 



ing to the fact that the axle with the greater load with- 
stands a greater braking pressure without locking 
whereas the less loaded axle tends to lock more easily. 
This distribution of the braking load is particularly useful 

5 in agricultural tractors, given that, since they have no 
suspension, they cannot have a braking distribution sys- 
tem of the type used for vehicles with suspensions. 
[0019] A second function of the control system ac- 
cording to the invention is essentially a safety function 

10 which makes use of the data coming from the sensor 38 
which measures the speed of the tractor 10 relative to 
the ground. 

[0020] A first dangerous situation is that in which all 
of the wheels lock simultaneously. In these conditions, 

15 the control unit 28 interprets the message coming from 
the wheel speed sensors 32 as if the tractor had 
stopped, whereas, in fact, it is in motion. In these con- 
ditions, the data coming from the absolute vehicle- 
speed sensor 38 enables the control unit 28 to under- 
go stand that the tractor is moving with all of the wheels 
locked. In these conditions, the control unit 28 orders 
the hydraulic unit 24 to reduce the pressure of the entire 
braking system. A second dangerous situation occurs 
when the tractor 10 is moving downhill on loose ground. 

25 if the operator starts to brake, the wheels tend to lock 
extremely easily and the control system reduces the 
braking pressure to prevent the wheels from locking. 
However, in these conditions, the tractor often maintains 
its speed rather than slowing down. It has been ob- 

30 served experimentally that, in these conditions, it is 
more effective to lock the wheels since earth accumu- 
lates in front of the wheels, increasing the braking effect. 
If the electronic control unit 28 receives a signal to start 
braking from the pressure transducer 30 but does not 

35 detect any reduction in speed by means of the sensor 
28, it recognizes a dangerous situation and enables the 
wheels to lock, possibly increasing the braking pressure 
relative to the reference value set by the operator. 
[0021] A further function of the braking control system 

40 according to the invention is that of reducing the mini- 
mum turning radius. Tractors with drive to four wheels 
normally have four-wheel drive engaged when working 
in fields. Upon completion of a run, the tractor usually 
has to turn through 180° in order to start a new one. This 

45 operation is normally carried out by steering the front 
wheels to the maximum possible angle and operating 
the brake of the inside rear wheel. 
[0022] The system according to the present invention 
can be arranged to perform controlled braking of the 

so front and rear wheels which are on the inside of the bend 
when the steering angle (detected by the sensor 42) ex- 
ceeds a predetermined reference value. The system op- 
tionally carries out this controlled braking of the inside 
wheels only if the following conditions also occur: 

55 

four-wheel drive engaged, and 

vehicle speed relative to the ground below a prede- 
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termined value. 

[0023] When these conditions occur, the electronic 
control unit 28 gives the hydraulic unit 24 a command 
to start the braking of the two inner wheels with refer- 
ence to the radius of the bend, bringing them to a pre- 
determined speed. The electronic unit 28 progressively 
reduces the speeds of the wheels on the inside of the 
bend as the set steering angle gradually increases. It is 
important to note that the speed of the inside front wheel 
is independent of that of the inside rear wheel, and their 
respective braking actions are also independent, given 
that the system controls both the speed and the braking 
force for each wheel. Regardless of the load bearing on 
the axles, the system can thus always ensure the de- 
sired speed of the inside wheels. 
[0024] As already stressed above, it is possible to se- 
lect by means of the switch 48 whether the steering is 
to be effected with the maximum turning radius with 
locked wheels, or whether locking of the wheels on the 
inside wheels of the bend is to be prevented. 
[0025] In the first case, when a predetermined steer- 
ing angle is reached, the system locks the inside wheels. 
This condition enables the minimum turning radius of 
the tractor to be achieved. Alternatively, if steering with- 
out wheel locking is selected, the system performs the 
same operation described above but without ever 
achieving locking of the wheels on the inside of the 
bend. This option is useful when, for example, manoeu- 
vring on a grassy surface where it is desirable not to tear 
up the grassy surface by steering with the inside wheels 
locked. 

[0026] Figure 3 shows schematically the steering of a 
tractor having a system according to the present inven- 
tion. The turning path indicated 50 represents the kine- 
matic turning radius of the tractor whereas the path in- 
dicated 52 (with a radius slightly greater that the kine- 
matic turning radius) represents the minimum turning ra- 
dius with four-wheel drive engaged. If steering is carried 
out with the braking control system according to the in- 
vention, with control of the speeds of the wheels on the 
inside of the bend, a decidedly smaller turning radius 
corresponding to the path schematically indicated 54 is 
achieved. The greatest advantages of the steering con- 
trol system according to the invention are achieved with 
four-wheel drive. In fact, given that each axle has its own 
differential, the reduction of the speed of the wheel on 
the inside of the bend automatically involves an increase 
in the speed of the outside wheel. The increase in the 
speed of the outside front wheel is particularly useful in 
reducing the turning radius. 

[0027] The braking control system according to the 
present invention thus enables greater safety to be 
achieved during braking in all road and loading condi- 
tions, and allows the braking capacity to be proportioned 
between the front and rear axles independently, since 
the system is a braking distributor which distributes the 
braking force according to need. 
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[0028] In the version with steering control, the system 
achieves a considerable reduction of the minimum turn- 
ing radius for operation in the fields and, where neces- 
sary, without any damage to the ground during steering, 
5 by virtue of the fact that steering without locking of the 
wheels can be selected. The automatic steering control 
achieves greater comfort for the operator since, when 
working in the fields, he does not have to operate the 
brakes during steering and does not have to pay atten- 
'0 tion to the type of braking being effected (with or without 
wheel locking). In fact, steering and braking carried out 
manually are quite demanding for the operator who is 
forced to modulate the braking force continuously. 
Moreover, the rear wheel is difficult to see from the driv- 
es ing position so that, with manual operation, the operator 
can easily lock the wheel without noticing. 



Claims 

20 

1. A braking control method for agricultural tractors, 
comprising: 

providing, through first sensor means (32) elec- 
ts trical signals indicative of the instantaneous 
speeds of rotation of the individual wheels (12, 
14), 

providing, through a speed sensor (38), an 
30 electrical signal indicative of the speed of the 

tractor relative to the ground, 

varying, by means of a hydraulic braking-con- 
trol unit (24), the braking pressures of the indi- 
35 vidual wheels (12, 14) relative to a reference 

value set by the operator by means of a brake- 
operating pedal (26), 

providing, through second sensor means (42), 
40 an electrical signal indicative of the steering an- 

gle set by the operator, and 

bringing about, by means of an electronic con- 
trol unit (28), braking of the rear wheel (12) on 
45 the inside of the bend when the steering angle 

exceeds a predetermined reference value; 

characterised by bringing about, by means of the 
control unit (28), also braking of the front wheel (14) 

so on the inside of the bend when the steering angle 
exceeds said predetermined reference value, and 
setting a braking pressure corresponding to the 
locking of the wheels (1 2,14) in conditions in which, 
during braking, said speed sensor (38) does not in- 

55 dicate a reduction in speed. 

2. A method according to Claim 1, characterised in 
that the control unit (28) is used to set, for the 
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wheels (12,14) on the inside of the bend, a speed 
which is established in dependence on the steering 
angle set by the operator. 

3. A method according to Claim 1 , for tractors in which 5 
two- or four-wheel drive can be set, characterised 

by providing, through third sensor means (46), the 
control unit (28) with an electrical signal indicative 
of the fact that the tractor (10) is operating in four- 
wheel drive, and in that the control unit (28) is also w 
used to bring about the braking of the wheels 
(1 2, 1 4) on the inside of the bend only when the trac- 
tor is operating in four-wheel drive. 

4. A method according to Claim 2, characterised by is 

bringing about, by means of the control unit (28), a 
progressive reduction in the speeds of rotation of 
the wheels (12,14) on the inside of the bend as the 
difference between the steering angle set and the 
predetermined reference value increases. 20 

5. A method according to any one of the preceding 
claims, characterised in that use is made of a 
steering-type selection device (48) having a first 
and a second working position which can be set by 25 
the operator, in the first working position, the control 
unit (28) being used to reduce the speeds of the 
wheels (12,14) on the inside of the bend progres- 
sively until they lock when a predetermined steering 
angle is reached and, in the second working portion, 30 
the control unit (28) being used to reduce the 
speeds of rotation of the wheels (12,14) on the in- 
side of the bend progressively until incipient locking 
conditions are reached. 

35 

6. A method according to any one of the preceding 
claims, characterised by reducing, through the 
control unit (28), the braking pressure on all of the 
wheels (12,14) relative to the value set by the op- 
erator when the speeds of the individual wheels 40 
(12,14) detected by the first sensor means (32) are 
zero and the speed of the vehicle relative to the 
ground is other than zero. 

45 

Patentanspruche 

1. Bremssteuerverfahren fur landwirtschaftliche Trak- 
toren, wobei das Verfahren enthalt: 

50 

Bereitstellen uber eine erste Fuhlereinrichtung 
(32) von elektrischen Signalen, die die momen- 
tanen Drehzahlen dereinzelnen Rader(12, 14) 
anzeigen, 

Bereitstellen uber einen Geschwindigkeitsfuh- 55 
ler (38) eines elektrischen Signals, das die Ge- 
schwindigkeit des Traktors relativ zum Boden 
anzeigt, 



Verandern mit Hilfe einer hydraulischen Brems- 
steuereinheit (24) der Bremsdrucke der einzel- 
nen Rader (12, 14) relativ zu einem Bezugs- 
wert, der von der Bedienungsperson mit Hilfe 
eines Bremspedals (26) eingestellt wird, 
Bereitstellen uber eine zweite Fuhlereinrich- 
tung (42) eines elektrischen Signals, das den 
Lenkwinkel anzeigt, der von der Bedienungs- 
person eingestellt wurde, und 
Erzeugen mit Hilfe einer elektronischen Steu- 
ereinheit (28) einer Bremsung des Hinterrads 
(12) an der Innenseite der Kurve, wenn der 
Lenkwinkel einen vorgegebenen Bezugswert 
uberschreitet; 

dadurch gekennzeichnet, dass eine Bremsung 
des Vorderrads (1 4) an der Innenseite der Kurve mit 
Hilfe der Steuereinheit (28) erzeugt wird, wenn der 
Lenkwinkel den vorgegebenen Bezugswert uber- 
schreitet, und dass ein Bremsdruck, der dem Blok- 
kieren der Rader (12, 14) entspricht, in Zustanden 
erzeugt wird, in denen der Geschwindigkeitsfuhler 
(38) wahrend der Bremsung kein Herabsetzen der 
Geschwindigkeit anzeigt. 

2. Verfahren gemaB Anspruch 1, dadurch gekenn- 
zeichnet, dass die Steuereinheit (28) dazu ver- 
wendet wird, urn fur die Rader (12, 14) an der In- 
nenseite der Kurve eine Drehzahl einzustellen, die 
in Abhangigkeit vom Lenkwinkel eingerichtet wird, 
der von der Bedienungsperson eingestellt wird. 

3. Verfahren gemaB Anspruch 1 fur Traktoren, bei de- 
nen ein Zweiradantrieb oder ein Vierradantrieb ein- 
gestellt werden kann, dadurch gekennzeichnet, 
dass uber eine dritte Fuhlereinrichtung (46) fur die 
Steuereinheit (28) ein elektrisches Signal bereitge- 
stellt wird, das anzeigt, dass der Traktor (10) im 
Vierradantrieb betrieben wird, und dass die Steuer- 
einheit (28) auch dazu verwendet wird, urn eine 
Bremsung der Rader (12, 14) an der Innenseite der 
Kurve nur dann zu erzeugen, wenn der Traktor im 
Vierradantrieb betrieben wird. 

4. Verfahren gemaB Anspruch 2, dadurch gekenn- 
zeichnet, dass mit Hilfe der Steuereinheit (28) eine 
fortlaufende Herabsetzung der Drehzahl der Rader 
(12, 14) an der Innenseite der Kurve erzeugt wird, 
wenn die Differenz zwischen dem eingesteliten 
Lenkwinkel und dem vorgegebenen Bezugswert 
groBer wird. 

5. Verfahren gemaB irgendeinem der bisherigen An- 
spruche, dadurch gekennzeichnet, dass eine 
Lenk-Auswahleinrichtung (48) verwendet wird, die 
eine erste und eine zweite Arbeitsstellung besitzt, 
die von der Bedienungsperson eingestellt werden 
kann, wobei in der ersten Arbeitsstellung die Steu- 
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ereinheit (28) dazu verwendet wird, urn die Dreh- 
zahlen der Rader (12, 14) an der Innenseite der 
Kurve fortlaufend herabzusetzen, bis sie blockie- 
ren, wenn ein vorgegebener Lenkwinkel erreicht ist, 
und in der zweiten Arbeitsstellung die Steuereinheit 
(28) dazu verwendet wird, um die Drehzahlen der 
Rader (12, 14) an der Innenseite der Kurve fortlau- 
fend herabzusetzen, bis das Anfangsstadium der 
Blockierzustande erreicht wird. 

6. Verfahren gemaB irgendeinem der bisherigen An- 
spruche, dadurch gekennzeichnet, dass uberdie 
Steuereinheit (28) der Bremsdruck von alien Ra- 
dern (12, 14) relativ zu dem von der Bedienungs- 
person eingestellten Wert herabgesetzt wird, wenn 
die Drehzahlen der einzelnen Rader (12, 14), die 
von der ersten Fuhlereinrichtung (32) abgetastet 
werden, gleich Null sind, und wenn die Geschwin- 
digkeit des Fahrzeugs relativ zum Boden nicht 
gleich Null ist. 



Revendications 

1 . Precede de commande de f reinage pour tracteurs 
agricoles, comprenant : 

la delivrance, au moyen d'un premier moyen de 
capteur (32), de signaux electriques indicatifs 
des vitesses de rotation instantanees des 
roues individuelles (12, 14), 
la delivrance, au moyen d'un capteur de vitesse 
(38), d'un signal electrique indicatif de la Vites- 
se du tracteur par rapport au sol, 
la variation, au moyen d'une unite hydraulique 
(24) de commande de freinage, de la pression 
de freinage sur les roues individuelles (12, 14) 
par rapport a une valeur de reference fixee par 
I'operateur au moyen d'une pedale de com- 
mande de freinage (26), 
- la delivrance, au moyen d'un deuxieme moyen 
de capteur (42), d'un signal electrique indicatif 
de Tangle de braquage fixe par I'operateur, et 
la mise en oeuvre, au moyen de Tunite de com- 
mande electronique (28), du freinage de la roue 
arriere(12) sur Tinterieur de la courbe si Tangle 
de braquage depasse une valeur de reference 
predeterminee ; 

caracterise par la mise en oeuvre, au moyen de 
Tunite de commande (28), du freinage egalement 
de la roue avant (14) sur Tinterieur de la courbe si 
Tangle de braquage depasse ladite valeur de refe- 
rence predeterminee, et la mise en oeuvre d'une 
pression de freinage correspondant au blocage des 
roues (12, 14) dans les conditions dans lesquelles, 
pendant le freinage, ledit capteur de vitesse (38) 
n'indique pas une reduction de vitesse. 



2. Procede selon la revendication 1 , caracterise* en 
ce que Tunite de commande (28) est utilisee pour 
fixer, pour les roues (12, 14) sur Tinterieur de la 
courbe, une vitesse qui est etablie en fonction de 

5 Tangle de braquage fixe par I'operateur. 

3. Procede selon la revendication 1, destine aux trac- 
teurs pour lesquels on peut fixer la mise en fonction 
de deux ou quatre roues motrices, caracterise par 

w la delivrance a I'unite de commande (28), au moyen 
d'un troisieme moyen de capteur (46), d'un signal 
electrique indicatif du fait que le tracteur (10) fonc- 
tionne avec quatre roues motrices en fonction, et 
en ce que Tunite de commande (28) est egalement 

15 utilisee pour ne mettre en oeuvre le freinage des 
roues (12, 14) sur Tinterieur de la courbe que si le 
tracteur fonctionne avec quatre roues motrices en 
fonction. 

20 4. Procede selon la revendication 2, caracterise par 
la mise en oeuvre, au moyen de Tunite de comman- 
de (28), d'une reduction progressive des vitesses 
de rotation des roues (12, 14) sur Tinterieur de la 
courbe si la difference entre Tangle de braquage 

25 fixe et la valeur de reference predeterminee aug- 
mente. 

5. Procede selon Tune quelconque des revendications 
precedentes, caracterise en ce qu'on fait usage 

30 d'un dispositif (48) de choix de type de commande 
de direction comportant une premiere et une 
deuxieme positions de travail qui peuvent etre 
fixees par I'operateur, Tunite de commande (28) 
etant utilisee dans la premiere position de travail 

35 pour reduire progressivement les vitesses des 
roues ( 1 2, 1 4) sur Tinterieur de la courbe jusqu'a ce 
qu'elles se bloquent quand un angle de braquage 
predetermine est atteint, et Tunite de commande 
(28) etant utilisee dans la deuxieme position de tra- 

40 vail pour reduire progressivement les vitesses de 
rotation des roues (12, 14) sur Tinterieur de la cour- 
be jusqu'a ce que les conditions de blocage nais- 
santes soient atteintes. 

45 6. Procede selon Tune quelconque des revendications 
precedentes, caracterise par la reduction, au 
moyen de Tunite de commande (28), de la pression 
de freinage sur toutes les roues (12,14) par rapport 
a la valeur fixee par I'operateur quand les vitesses 

50 des roues individuelles (12, 14) detectees par le 
premier moyen de capteur (32) sont zero et que la 
vitesse du vehicule par rapport au sol est differente 
de zero. 
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